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Physicians rely on the medical literature as a major
source ofmedical knowledge and data. The medical
literature, however, is continually evolving and
represents different sources at different levels of
coverage and detail. The recent development of
computerized medical knowledge bases has added a
newform ofinformation that can potentially be used
to address the practicing physician's information
needs. To understand how the informationfrom
various sources differs, we compared the description
ofa diseasefound in the QMR knowledge base to
thosefound in two general internal medicine
textbooks and two specialized nephrology textbooks.
The study shows both differences in coverage and
differences in the level ofdetail. Textbooks contain
information about pathophysiology and therapy that
is notpresent in the diagnostic knowledge base. The
knowledge base contains a more detailed description
ofthe associatedfindings, more quantitative
information, and a greater number ofreferences to
peer-reviewed medical articles. The study
demonstrates that computerized knowkedge bases, if
properly constructed, may be able to provide
clinicians with a useful new source ofmedical
knowledge that is complementary to existing sources.

INTRODUCTION

While the amount of information published in the
medical literature expands, physicians' information
needs often go unmet [1, 2, 3,4, 51. The medical
literature forms the basis for much of the information
used in daily practice. The medical literature,
however, is not as complete and homogeneous an
entity as commonly supposed. Any given medical
concept is covered by numerous sources, not all
equally accessible, each using slightly different
nomenclature. Some sources report conflicting
information, and most describe their information
using only qualitative terms, whose interpretation can
vary widely [6]. The task of the practitioner,
investigator, or author is to sift through all of this
infornation and distill from it pertinent, reliable
knowledge.
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An effective solution to physicians' growing
information needs will require reliable, "distilled"
information sources that summarize entire areas of
medicine. Such a solution should allow physicians to
access information at the level that is appropriate for
each specific question. The system would resemble a
pyramid, with the vast amount ofprimaTy medical
knowledge lying at the base, and each higher level
forming a synthesis ofthe levels below [7]. In
addition to the actual medical data, the system would
provide supporting evidence for each piece of data,
since physicians are unlikely to accept statements not
supported by objective clinical evidence.

Can the medical literature be synthesized into this
type of structure, and to what extent will the results
be rater dependent? To gain insight into these issues,
we designed a series of studies aimed at clarifying the
factors involved in acquiring and using medical
knowledge. In the first of such studies [8] we
documented how well a group of trained physicians
agreed on the task of abstracting infonnation from a
fixed body of literature. In that study, seven
academically based physicians independently created
a comprehensive, detailed description for acute
perinephric abscess. In doing so, they synthesized
information from the literature into a formal structure
known as a disease profile [9,10]. That study shed
light on the process of literature interpretation by
clinically active physicians, and provided a
systematic evaluation ofagreement among physicians
who consulted the medical literature to extract precise
diagnostic information. The study provided a first
important result in the validation of the knowledge
acquisition process, because it showed considerable
agreement among physicians with diverse
backgrounds at geographically distinct sites. The
knowledge acquisition task we studied was complex,
and took an average oftwo weeks full-time equivalent
to complete.

The disease profile for perinephric abscess created
during the first study is a condensed form of the
material contained in 109 peer-reviewed journal
articles. The participating physicians synthesized the
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109 articles into 180 findings and 26 connections (or
"links") to related diseases. Such findings and links,
complete with quantitative information, describe the
presentation of perinephric abscess in the QMR
knowledge base.

The aim of the current study is to contribute to a
better understanding of the relationship among
different knowledge sources. In particular, the study
is aimed at answering the following question: What
information would practicing clinicians have readily
available regarding perinephric abscess? In other
words, how does the completed disease profile
compare to existing information sources with a
similar level of detail?

To answer this question, the study compares the
information about perinephric abscess found in the
disease profile with the information found in medical
textbooks. While the methodology used to construct
disease profiles is similar to meta-analysis [8],
meta-analytic studies are not pervasive enough to
provide coverage comparable to disease profiles or
textbooks. Among the existing sources of medical
information, therefore, textbooks are the most similar
to disease profiles . Like disease profiles, textbooks
present a synthesis of different opinions, medical
articles, and other textbooks. Also like disease
profiles, textbooks typically present aggregate
information, rather than data about individual
patients. The level of coverage, however, may differ
substantially. To determine similarities and
differences, we compared the information contained
in the perinephric abscess disease profile with that
contained in two general internal medicine textbooks
and two specialized nephrology textbooks.

BACKGROUND

A QMR disease profile [9] consists of a list of
findings and a list of links, i.e., connections to related
diseases. Each entry is associated with numerical
quantities known as the evoking strength (analogous
to positive predictive value) and the frequency
(analogous to specificity). The QMR knowledge base
is a collection of more than 620 disease profiles
which is used by the QMR medical decision support
system.

A disease profile specifies in a precise and
constrained vocabulary the history, physical, and
laboratory findings reported in the literature for a
given disease. In addition to this information, the

disease profile also contains pointers to the
supporting evidence. Each entry is cross-referenced to
the articles that were used to determine numerical
data and to justify the inclusion of each finding or
link.

Not all areas of medicine are covered as extensively
in medical knowledge bases as in medical textbooks.
The QMR knowledge base, for example, is primarily
oriented towards supporting diagnosis, and as such it
does not contain explicit pathophysiological
information or treatment information. More
generally, knowledge bases tend to concentrate on
those areas that are most important for the underlying
decision support systems. To make comparisons
possible, therefore, in the remainder of this paper we
will concentrate exclusively on those areas that are
covered both by the QMR knowledge base and by
typical medical textbooks.

METHODS

For this study, we selected both internal medicine
textbooks and specialized textbooks. For the first
category, we chose two widely used general internal
medicine textbooks [11,12] which describe
perinephric abscess at a level suitable for most
internists. For the second category, we asked a
faculty nephrologist to name representative
nephrology textbooks that she might consult to
review the findings associated with perinephric
abscess. The nephrologist suggested two textbooks
[13, 14].

The version of the disease profile used in the study
was taken from the current QMR knowledge base.
This version was the result of the final group review
process [15], which is used any time a new disease
profile is added to the knowledge base.

Each item mentioned in each textbook was checked
against the disease profile. This process yielded the
lists of findings and related diseases that appeared
only in the disease profile, only in the textbook, and
in both the disease profile and the textbook .

It quickly became apparent that one of the specialized
nephrology textbooks [14] contained substantially
more findings than the other thme textbook sources.
A more detailed comparison was performed between
this textbook and the disease profile. Each finding in
this textbook was classified according to whether it
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was mentioned in the textbook without any
quantitative information, mentioned with
semi-quantitative information, mentioned with
quantitative information, or mentioned in the
textbook but not in the disease profile. When
quantitative information was present, the information
was compared against the one in the disease profile,
and the agreement or disagreement was recorded.

RESULTS

Coverage of the entries reported in the disease profile
varied greatly among the four textbooks, as shown in
Table 1. The material on perinephric abscess in the
two general internal medicine textbooks matched 20
and 52 entries (respectively) from the disease profile,
corresonding to 9.7% and 25.2% of the entries in
the disease profile. All entries in the two general
textbooks were mentioned in the disease profile. The
first specialized nephrology textbook matched 56
entries, which again were all mentioned in the
disease profile. The second nephrology texbook, on
the other hand, listed 3 entries that did not appear in
the disease profile, and covered 128 (62.1%) of the
206 entries listed in the disease profile. This
textbook listed a total of 131 entries.

Table 1: Number of entries in each textbook versus
number of entries in the disease profile.

Among the three entries listed in the second
nephrology textbook but not in the disease profile,
one entry (Gallium Scan) had been omitted from the
disease profile on purpose, because the profilers felt
that the data presented in the medical literature were
inconclusive. The other two entries were not reported

by any of the participants who had contributed to the
disease profile.

Even the most comprehensive nephrology textbook
contained considerably less quantitative information
than the disease profile. Out of a total of 131 entries
in the textbook, 100 did not contain precise
information about the frequency of occurrence of the
entry. Of these, 50 entries contained no quantitative
infonnation, and 50 contained only semi-quantitative
information. Ofthe 31 entries that did contain
quantitative information, 29 matched the frequency
reported in the disease profile.

DISCUSSION

A variety of sources are available to address current
physicians' information needs [161. Traditional
sources include other colleagues (still a very popular
option), professional meetings, medical textbooks,
and medical journals. More recently, other sources
have become available which provide higher-level
syntheses of information. Such sources include the
ACP Journal Club [17], the Internal Medicine Alert
[181, Journal Watch [19], the Year Book of Medicine
[20], and others; consensus guidelines [21] such as
those published by the NIH, AHCPR, AMA, ACP,
and others; and, increasingly, computerized medical
knowledge bases.

Despite the availability of these information sources,
however, a central question remains to be answered:
How well do we know what we really know? How
does a clinician know that he or she can trust any or
all of the existing sources, and what sources to use in
the first place? Our analysis of the description of
perinephric abscess in two general internal medicine
textbooks and two specialized textbooks shows that
some ofthe available information sources may, in
fact, provide less complete coverage than generally
expected. Not only did the textbooks report
sgnificantly fewer findings than the computerized
disease profile; the number of findings in the
textbooks having associated precise numerical
information was also much smaller. While the
textbooks covered areas of medicine that are not
covered in a typical QMR disease profile, such as
therapy, the disease profile described a much larger
number of findings and provided more extensive
quantitative information.

The development ofcomputerized medical knowledge
bases in recent years [22] has added a new source of
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Only in 0 0 0 3
textbook
Only in 186 154 150 78
profile
In 20 52 56 128
both
textbook 9.7% 25.2% 27.2% 62.1%
rprofile __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _



information to the repertory of the practicing
physician. While the primary purpose ofknowledge
bases is to support computerized decision-making
tools, it is evident that they could also be used to
address the information needs of today's physicians.

As the present study shows, for certain topics
knowledge bases may provide an effective
complement to other sources of medical knowledge.
In particular, they can be used as a complement to
textbooks, which provide a similar level of
information synthesis but different coverage of
various aspects of medicine. The study, for example,
shows that while the QMR knowledge base does not
directly cover pathophysiology or therapy
information, it provides substantially more complete
coverage of the findings associated with a disease
than even specialized nephrology textbooks. It would
be very interesting to extend the study to other
disease profiles within the knowledge base, and more
generally to other knowledge bases, to determine
systematically the relative coverage of different
electronic knowledge bases versus different textbooks.

In addition to their complementary coverage,
knowledge bases typically provide more quantitative
information than textbooks. This emphasis on
quantitative information is dictated by the use of
knowledge bases for expert system decision support,
which requires precise numerical data; textbooks are
traditionally more oriented towards qualitative
descriptions of disease states. Finally, electronic
knowledge bases can provide very rich sets of
pointers to the original evidence used in their
construction. All recently created QMR disease
profiles, for example, contain detailed bibliographical
references for each entry. Such references allow the
physician to bridge the gap between synthesized
information (such as that contained in a knowledge
base or in a textbook) and the primary medical
literature that was used during the synthesis process.
The nature of electronic storage makes it easy to
provide extremely detailed references; this would be
equivalent to having each line ofa medical textbook
contain five to ten bibliographical references.

Because of this potential for complementing existing
information sources, and because of the virtually
instantaneous access capabilities of the computer, the
development of electronic medical knowledge bases
represents a first step in the creation of a more
integrated, more effective system of information
sources. Clearly, much work remains to be done in

this area, ranging from the understanding of
physicians' information needs to issues ofverification
and validation of large-scale computerized knowledge
bases. The ultimate goal, however, is well worth the
effort. Ifan effective, integrated "information
pyramid" can be constructed, tomorrow's physicians
will be able to access the medical information they
need more efficiently and more effectively.
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